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I. SIDESTREAM SMOKE 

A. Objective : Develop methods for collection and radioanalysis of SS 
from cigarettes labelled with 14 C-glycerol. 

B. Results : 1) Parts for a SAVA smoking machine are on back order. 

An alternative smoking and trapping assembly was set up, 
consisting of a single port smoking machine and impinger traps to 
collect SS and MS smoke components from the same cigarette. In 
one arrangement smoke is swept through two traps, and a Cambridge 
filter pad is placed at the end of the line to collect 
particulates. In a second arrangement the filter pad is placed 
first, followed by two traps to collect gas phase components. 

Initially a smoking chamber of the type used for SAVA, was 
investigated. SS whole smoke from a 2R1 cigarette 
(nonradioactive) was swept first through two traps containing 2,4- 
DNPH solution to trap carbonyls, followed by a filter pad which 
was placed in 2,4-DNPH solution after smoking was completed. MS 
whole smoke was collected in the same way. RP-HPLC analyses of 
the smoke phases showed that this collection system was effective 
in trapping carbonyls of interest. The major carbonyl in the 
first SS trap was acetaldehyde, with lesser amounts of acrolein, 
acetone, propionaldehyde and formaldehyde. The second SS trap 
showed reduced amounts of acetaldehyde and acetone, with no 
detectable amounts of the other carbonyls. The SS pad extract 
contained some formaldehyde and acetone. The chamber was rinsed 
with 2,4-DNPH and RP-HPLC analysis showed formaldehyde to be the 
major carbonyl present. In the case of MS the first trap 
contained acetaldehyde, with lesser amounts of acrolein, acetone 
and propionaldehyde; the second trap and MS pad extract contained 
no detectable amounts of these carbonyls. 

A chamber of the type used for the total recovery smoking machine 
was also investigated. This chamber is considered to be more 
amenable for use with radiolabeled cigarettes than the SAVA 
chamber. Three nonradioactive cigarettes were smoked: 2R1, 0% 

Mg(OH ) 2 (code 3657) and 35% Mg(OH) 2 (code 3661). RP-HPLC analysis 
of smoke phases from the 2R1 and 35% (Mg(OH) 2 cigarettes showed 
essentially the same profile of carbonyls as described above. 

Data analysis of samples from 0% Mg(OH ) 2 cigarettes Is in 
progress. 

Smoking experiments involving collection of particulate matter 
first, followed by solution trapping of gas phase components, have 
also been done. (RP-HPLC analyses are pending). 

2. A third type of SS collection dome (originally used for C0/C0 2 
analysis) was assembled, in conjunction with a single port syringe 
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smoking machine. Sidestream components on the dome were trapped 
by rinsing with 2,4-DNPH after smoking was completed. Three 
nonradioactive cigarettes were smoked: 2R1, 0% Mg(OH) 2 and 35% 

Mg(OH ) 2 • In all three cases RP-HPLC showed formaldehyde to be the 
major carbonyl present. 

1 4 

A 2R1 cigarette spiked with C-glycerol was smoked using the 
above setup. RP-HPLC and TLC radiochromatography is in progress. 

3.. Arrangements have been made with Radiomatic Instruments to 
complete assembly of the recently acquired gas radiochromatograph 
detector. 

C. Plans : 1)' Apply the impinger trapping system to collect smoke 

from 14 C-glycerol labeled cigarettes. Complete RP-HPLC of 
nonradioactive smoke phases. 2) Continue smoking experiments 
with 14 C-glycerol cigarettes., Complete radiochromatography 
analyses. 

D. References : N.B. 8236/ 8154/ 8567/ 8610. 


II. SMOKE CHEMISTRY STUDIES (SIDESTREAM) 

A. Objective : Determine total radioactivity distribution into smoke 
from l4 C-glycerol labelled cigarettes, using the total recovery 
smoking machine. Apply HPLC and TLC radiochromatography methods 
to analyze radiolabelled smoke phases. 

B. Results : A memo was issued summarizing the total radioactivity 
distributions from 14 C-glycerol labeled cigarettes. In 
particular, it was observed for the three cigarette wrappers 
investigated - 2R1, 0% and 35% (Mg(OH) 2 - that a large percentage 
of the radioactivity is transferred to SS gas phase: 43.5, 48.9 
and 58.4%, respectively. The ratio of activity in SS (gas phase + 
TPM + chamber wash) vs. MS (gas phase + TPM) was ca. 2 to 1 for 
2R1 and 35% Mg(OH) 2 wrappers (higher porosity papers) and ca. 3 to 
1 for 0% Mg(OH) 2 (lower porosity). 

Radiochromatography analyses of smoke phases from 35% Mg(OH) 2 
wrapper cigarettes (code 10-87-7) were completed, after 
derivatization with 2,4-DNPH. The radioactivity in SS TPM 
extracts was mostly 14 C-glycerol. The chamber wash (SS wash) 
showed ca. 2% of radioactivity to be 14 C-formaldehyde, the 
remainder being glycerol. 

Radiochromatography of MS TPM and butt+ash samples was done for 
all 3 types of cigarettes. The radioactivity in these phases was 
>99% associated with 14 C-glycerol. 

Of the carbonyls of interest the UV chromatograms showed 
formaldehyde, acetaldehyde and acetone to be present in SS TPM, 
chamber wash (SS), MS TPM, and butt+ash samples. No acrolein was 
detected in these phases. 
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C. Plana : Prepare a summary of the radiochromatography analyses. 

D. References :: Memo from R. H. Newman to R. N. Ferguson, "Progress 
report on Sidestream Investigations", February 12, 1988. 


III. OTHER ACTIVITIES 

In collaboration with Project 2525, additional 2R1 filler was sprayed 
with L< C-glycerol for preparation of radiolabeled cigarettes. 
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